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Multi-Billion Dollar Investments
• 2013 Facebook – AI lab

• 2013 Ebay – AI lab

• 2013 Allen Institute for AI

• 2014 IBM - $1 billion in Watson

• 2014 Google - $500 million, DeepMind

• 2014 Vicarious - $70 million

• 2014 Microsoft – Project Adam, Cortana

• 2014 Baidu – Silicon Valley

• 2015 Fanuc – Machine Learning for Robotics

• 2015 Toyota – $1 billion, Silicon Valley

• 2016 OpenAI – $1 billion, Silicon Valley



http://cdn-media-1.lifehack.org/wp-content/files/2014/07/Cash.jpg

McKinsey: AI and Robotics to 2025

$50 Trillion!

US GDP is $18 Trillion

http://www.mckinsey.com/insights/business_technology/disruptive_technologies



https://upload.wikimedia.org/wikipedia/commons/e/ef/Human_brain_01.jpg

86 Billion Neurons

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2776484/



http://discovermagazine.com/~/media/Images/Issues/2013/Jan-Feb/connectome.jpg

The Connectome



1957 Rosenblatt’s “Perceptron”

http://www.rutherfordjournal.org/article040101.html



http://bio3520.nicerweb.com/Locked/chap/ch03/3_11-neuron.jpg

https://upload.wikimedia.org/wikipedia/commons/3/31/Perceptron.svg



“The embryo of an 

electronic computer 

that [the Navy] expects 

will be able to walk, 

talk, see, write, 

reproduce itself and be 

conscious of its 

existence.”

https://en.wikipedia.org/wiki/Perceptron



1986 Backpropagation

http://www.ifp.illinois.edu/~yuhuang/samsung/ANN.png



2007 Deep Learning

http://www.nicta.com.au/content/uploads/2015/02/deep.jpg



Deep Learning Successes

• 2009 Speech Recognition TIMIT: Cortana, 
Skype, Google Now, Siri, Baidu, Nuance, etc.

• 2012 Image Recognition ImageNet

• 2012 Drug Discovery Merck Challenge

• 2013 Natural Language Sentiment

• 2014 Image Captioning

• 2014 Natural Language Translation 

• 2015 Atari Video Games DeepMind

https://en.wikipedia.org/wiki/Deep_learning



https://venturescannerinsights.files.wordpress.com/2015/01/artificial-intelligence-map.jpg

300 Deep Learning Startups
$1.5 Billion



Robot Manufacturing: $10 Trillion to 2025

Work 24 hours/day

No breaks, food, medical

Don’t quit, get bored, get depressed

Work anywhere

Hazards OK

Don’t leak secrets

Work well with others

Easy to replicate

http://thisisrealmedia.com/2014/06/19/robotics-and-ethics-the-smart-car-by-ron-parlato/



Dec. 2015: Fanuc Deep Learning Robots

http://australianroboticsreview.com/wp-content/uploads/2015/08/Fanuc.jpg

http://www.bloomberg.com/news/articles/2015-12-03/zero-to-expert-in-eight-hours-these-robots-can-learn-for-themselves

Deep Learning to Bin Pick in 8 hours



420 Chinese Robot Companies

http://thestack.com/china-robot-market-overstimulated-291014 http://www.reuters.com/article/2014/10/28/china-robots-idUSL3N0RB2WX20141028

1500 Dongguan “Robot Replace Human” factories



March 2015: China Brain

http://www.scmp.com/lifestyle/technology/article/1728422/head-chinas-google-wants-country-take-lead-developing

Robin Li Yanhong, CEO of Baidu proposed a state-level
Chinese initiative to develop AI 

“comparable to the Apollo space programme”.



Self-Driving Vehicles: $10 Trillion by 2025

Disrupt Dealers, Insurance, Parking, Finance, Trucking, Taxis
10 million jobs

http://zackkanter.com/2015/01/23/how-ubers-autonomous-cars-will-destroy-10-million-jobs-by-2025/
http://www.theverge.com/2014/5/28/5756852/googles-self-driving-car-isnt-a-car-its-the-future



Tesla: “Autopilot” mode

http://zackkanter.com/2015/01/23/how-ubers-autonomous-cars-will-destroy-10-million-jobs-by-2025/http://www.flickr.com/photos/quikbeam/6896564084/

Google: Fully Self-Driving in 2020

Mercedes, GM, Volvo, Apple, Uber,…

http://en.wikipedia.org/wiki/Autonomous_car



https://d185ox70mr1pkc.cloudfront.net/post_image_teaser/1403883171000-uber-force.png

World’s largest job creator: 50,000 per month
http://www.businessinsider.com/uber-offering-50000-jobs-per-month-to-drivers-2015-3

Uber valuation: $70 billion, 20% of fares
http://www.wsj.com/articles/ubers-new-funding-values-it-at-over-41-billion-1417715938

Center for research on self-driving cars
http://bits.blogs.nytimes.com/2015/02/02/uber-to-open-center-for-research-on-self-driving-cars/?_r=0

36 second wait, $.50/mile, 100% of fares
http://zackkanter.com/2015/01/23/how-ubers-autonomous-cars-will-destroy-10-million-jobs-by-2025/



http://arstechnica.com/gadgets/2016/01/nvidia-outs-pascal-gpu-in-new-supercomputer-for-self-driving-cars/



Pedestrian Chicken

https://medium.com/@mitchturck/self-driving-cars-and-sound-cannons-an-indecent-proposal-43ebf99fafc#.m648686fv

http://www.siliconvalley.com/business/ci_29114891/driverless-google-car-stopped-traffic-violation-and-story

"We jokingly play chicken with 
them when we're trying to cross the 
street," he said. "You see one about 
to make a right turn at a light, and 
they're obviously trying to decide if 
we're going to step into the street 
or not. It's so tempting to sort of 
step toward the curb, which makes 
the car stop instantly and wait for 
you to go, except you don't go.

"We're just messing with it," he 
said, "to see what it'll do.” 

– Zandr Milewski



http://airwolf3d.com/wp-content/uploads/2012/05/3d-printer-v.5.5-airwolf3d1.jpg

3D Printing: $2 Trillion by 2025



April 2014: Chinese WinSun 3D printed 
10 houses, 2100 sq ft, $4800

http://m.newsru.co.il/realty/20jan2015/3d_house_i101.html



WinSun 3D printed 12,000 sq ft villa

http://3dprint.com/38144/3d-printed-apartment-building/

US Building construction: $1 Trillion/yr
5.8 million employees 



Drones: $98 Billion by 2025

Nov. 2015: Kespry and Nvidia Deep Learning for Drones

http://mint-tek.com/wp-content/uploads/2015/08/commercialdronesforhire.jpg

http://www.businessinsider.com/the-market-for-commercial-drones-2014-2
http://www.flybestdrones.com/best-5-drones-with-camera-under-50-dollars/



http://googleresearch.blogspot.com/2015/06/inceptionism-going-deeper-into-neural.html

June 2015: Google Deep Dream



Nov. 2015: Synthetic Bedrooms

https://github.com/Newmu/dcgan_code/tree/gh-pages



Nov. 2015: Synthetic Record Albums



Nov. 2015: NeuralTalk and Walk Demo

https://vimeo.com/146492001



Safety

• Future of Humanity Institute

• Machine Intelligence Research Institute

• Self-Aware Systems

• Centre for the Study of Existential Risk

• Future of Life Institute

• Institute for Ethics and Emerging Technologies

• OpenAI



Learn More!

• Lots of free resources:

• Open Source: https://www.tensorflow.org/

• Tutorials: http://deeplearning.net/

• Online Natural Language Course:

http://cs224d.stanford.edu/

• Online Vision Course: 
http://vision.stanford.edu/teaching/cs231n/

https://www.tensorflow.org/
http://deeplearning.net/
http://cs224d.stanford.edu/
http://vision.stanford.edu/teaching/cs231n/


The Future Looks Bright!

• $50 trillion of value 

• Hundreds of startups

• Billions of investment

• Rapid performance improvement

• Free and cheap software

• Rapidly improving hardware

• Many innovative applications

• Lots of work on safety

• Opportunity to improve the world


